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Western Wyoming is home to one of the largest,
most diverse ungulate populations in the
Intermountain West, including mule deer
(Odocoileus hemionus), pronghorn (Antilocapra
americana), elk (Cervus elaphus), moose (Alces
alces), bighorn sheep (Ovis canadensis), and
mountain goat (Oreamnos americanus). The
Green River Basin (GRB) supports approximately
32,000 mule deer and 48,000 pronghorn during
the winter (Wyoming Game and Fish Department
[WGFD] 2000). Maintenance of these populations
and protection of their habitats are primary con-

cerns among private and public sectors. Energy
and housing development have increased in the
region (Bureau of Land Management [BLM] 1999,
2000; Taylor and Lieske 2002), and large tracts of
native range are being fenced and subdivided, or
converted to access roads and well pads. Increased
development may impact wildlife populations,
especially mule deer and pronghorn because they
occupy many of the ranges where housing and
energy development are most prevalent.
Additionally, mule deer and pronghorn populations
in the region are thought to migrate long distances
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Mule deer and pronghorn migration in
western Wyoming

Hall Sawyer, Fred Lindzey, and Doug McWhirter

Abstract Migratory mule deer (Odocoileus hemionus) and pronghorn (Antilocapra americana)
populations rely on seasonal ranges to meet their annual nutritional and energetic
requirements.  Because seasonal ranges often occur great distances apart and across a
mix of vegetation types and land ownership, maintaining migration corridors to and from
these ranges can be difficult, especially if managers do not have detailed information on
mule deer and pronghorn seasonal movements.  We captured, radiomarked, and moni-
tored mule deer (n=171) and pronghorn (n=34) in western Wyoming to document sea-
sonal distribution patterns and migration routes.  Mule deer and pronghorn migrated
20–158 km and 116–258 km, respectively, between seasonal ranges.  These distances
represented the longest recorded migrations for either species.  We identified a number
of bottlenecks along the migration routes of mule deer and pronghorn, but the most crit-
ical appeared to be the 1.6-km-wide Trapper’s Point bottleneck, which was used by both
mule deer and pronghorn during their spring and autumn migrations.  Housing develop-
ments and roadways apparently have reduced the effective width of this bottleneck to
<0.8 km.  We estimate 2,500–3,500 mule deer and 1,500–2,000 pronghorn move
through the bottleneck twice a year during spring and autumn migrations.  Identification
and protection of migration corridors and bottlenecks will be necessary to maintain mule
deer and pronghorn populations throughout their range.

Key words Antilocapra americana, bottleneck, migration, mule deer, Odocoileus hemionus, prong-
horn, seasonal range, Wyoming
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between seasonal ranges, and many of the migra-
tion routes are unknown. The objective of this
study was to document seasonal ranges and migra-
tion routes of mule deer and pronghorn that winter
in the GRB, so that management of these species
could be improved.

Study area
We defined the GRB as that area north of WY 28,

west of the Wind River Range, east of the Wyoming
Range, and south of the Hoback Rim; an area about
15,000 km2 with elevations ranging from
1,900–2,500 m. The GRB was characterized by
sagebrush (Artemisia spp.) and sagebrush–grass-
land communities, interspersed with greasewood
(Sarcobatus vermiculatus) flats, and agricultural
croplands along many of the riparian corridors.
Approximately 80% of the GRB was federal land
administered by the Bureau of Land Management
(BLM). Dominant land uses included livestock graz-
ing, recreation, agriculture, and energy extraction.

Methods
We used helicopter net-gunning techniques to

capture and radiomark adult (>1 year) mule deer
on winter ranges in the northern GRB and adult
female pronghorn on summer ranges in Grand
Teton National Park (GTNP) and the Gros Ventre
River Drainage (GVRD). We restricted pronghorn
capture to early morning (0600–1000 hours) to
avoid running pronghorn in hot (>24oC) condi-
tions. We blindfolded and hobbled mule deer and
pronghorn to facilitate the handling process and
minimize injuries. We fitted mule deer with stan-
dard, very-high-frequency (VHF) radiocollars (9D,
Advanced Telemetry Systems, Isanti,Minn.) or store-
on-board Global Positioning System (GPS) collars
(TGW 400, Telonics, Mesa, Ariz.) equipped with
mortality sensors. We programmed GPS collars to
attempt fixes every 1 or 9 hours. We fitted prong-
horn only with VHF transmitters (8C, Advanced
Telemetry Systems, Isanti, Minn.). We located mule
deer and pronghorn from fix-winged aircraft every
7–10 days,or as weather conditions allowed,during
spring and autumn migrations. Additionally, we
monitored pronghorn from the ground during
spring migrations, locating them approximately
once per day. We estimated pronghorn group size
for both aerial and ground locations.

We calculated average daily movements for GPS

data using the Animal Movements Extension for
ArcView® Geographic Information System [GIS]
3.2 (Environmental Systems Research Institute,
Redlands, Calif.). We measured migratory distances
in ArcView® GIS 3.2 by plotting animal relocations
and digitizing the approximate route connecting
winter and summer ranges. We calculated means
and standard errors of mule deer and pronghorn
movement rates and distances and then used a stan-
dard t-test to detect differences (P<0.05). We con-
sidered radiomarked animals migratory if winter
and summer ranges did not overlap (Brown 1992).
We defined transition ranges as those areas
radiomarked animals occupied between winter and
summer ranges.

Results
Between February 1998 and January 2001, we

captured and radiomarked 171 adult mule deer (12
m,159 f) across winter ranges in the GRB. Of those,
27 were equipped with GPS collars and 144 with
traditional VHF collars. Between February 1998
and April 2001,we collected 4,726 and 31,285 loca-
tions from VHF- and GPS-marked deer, respectively.
Fix-rate success for GPS collars was 99%, of which
94% were 3-dimensional (i.e., >4 satellites used to
determine locations).

Of the 166 mule deer we monitored for >4
months, 95% (n=158) were migratory. Mule deer
migrated 20–158 km (x- = 84.1, SE = 2.01, n = 158;
Figure 1) north and northwest to summer in por-
tions of 5 different mountain ranges: the Wyoming,
Salt River, Snake River, Gros Ventre, and Wind River
ranges (Figure 2). Data from GPS collars that oper-
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Figure 1.  Frequency histogram of distances moved by
radiomarked mule deer during spring and autumn migrations in
western Wyoming, 1999–2001.
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Figure 2.  Location of major mule deer and pronghorn migration routes (1998–2000) in western Wyoming.
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ated through a complete annual cycle indicated
mule deer migrated at a gradual, steady pace rather
than making quick, long-distance movements.
Average daily movements during spring (1 April–15
June) and autumn (15 October–1 December)
migrations ranged from 2–5 km and averaged 3.3
km (SE=0.09, n=15) and 3.3 km (SE=0.19, n=13),
respectively. Daily movement rates of GPS-marked
mule deer were similar during spring and autumn
migrations. Although movement patterns and tim-
ing were variable, mule deer used common migra-
tion routes, transition ranges, and parturition
ranges. Generally, spring migrations began in early
April and ended in June when mule deer reached
their high-elevation (2,438–3,048 m) summer
ranges, approximately 60–90 days after migration
began. Autumn migrations began in late October or
early November, with mule deer arriving on low-
elevation (<2,286 m) sagebrush winter ranges in
December. Overall, mule deer spent 4–5 months of
the year on mid-elevation (2,134–2,438 m) transi-
tion ranges characterized by abundant grass and
forb communities intermixed with mountain
shrubs. Mule deer appeared to remain on transi-
tional ranges as long as snow conditions allowed,
before moving onto winter ranges.

We captured and radiomarked 34 adult female
and 1 yearling female pronghorn during July, 1998,
including 12 in the GVRD and 23 in GTNP. Two of
the marked pronghorn died from capture-related
injuries early in the study. We located the 33 col-
lared pronghorn 981 times between August 1998
and June 2000. These aerial locations were supple-
mented with 202 ground observations during migra-
tion periods. All marked pronghorn monitored >4
months were migratory and traveled 116–258 km (x-

=177.2, SE=6.16, n=32; Figure 3) to winter ranges
in the GRB (Figure 2). Because we did not have GPS
collars on pronghorn and our relocation schedule
was 7–10 days apart, we could not determine the
precise timing of migrations (i.e., start and end day).
However, autumn migrations (October–December)
in 1998 and 1999 were completed in relocation
intervals that averaged 19 days (SE=2.11, n=59),
while spring (March–June) migrations in 1999 and
2000 were completed in relocation intervals that
averaged 73 days (SE=2.72,n=57). We documented
8 pronghorn migrations in autumn 1998 that were
completed in <7 days. Compared to autumn, spring
migrations took significantly longer (t114=15.66,P<
0.001) because pronghorn movements were limited
by snowpack. Consequently,pronghorn spent more

time on transition ranges in the spring compared to
autumn. Pronghorn left winter ranges in late March
or early April and arrived at summer ranges in the
GVRD or GTNP by late May or June, 60–90 days
after migration began.

Discussion
Mule deer migrations in the GRB generally were

much longer than those reported in Colorado (Gar-
rot et al. 1987), Idaho (Brown 1992, Merrill et al.
1994),Washington (Eberhardt et al. 1984), and Cali-
fornia (Nicholson et al. 1997). Although mule deer
migrations of up to 130 km have been reported in
parts of Montana (Mackie et al.1998) and up to 115
km in Idaho (Thomas and Irby 1990), seasonal mi-
grations documented in the GRB appear to be the
longest ever documented in the western states.
Among Wyoming deer populations, no other herd
migrates farther or through more rugged terrain.
Seasonal migrations of 8–32 km have been docu-
mented in the Laramie (Sawyer and Lindzey
2000a), Owl Creek (Allen 1995), and Absaroka
ranges (Gillin and Lindzey 1986). Porter (1999)
documented mule deer migrations of 100 km in
south-central Wyoming, but they occurred exclu-
sively in desert environments and gentle topogra-
phy. Management of mule deer in the GRB is com-
plicated by the long-distance movements across a
variety of habitats and mix of land ownership. Be-
cause the GRB provides winter range for mule deer
that occupy 5 different mountain ranges in western
Wyoming,protecting migration routes and conserv-
ing seasonal ranges are essential for the long-term
maintenance of this mule deer population.
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Figure 3.  Frequency histogram of distances moved by
radiomarked pronghorn during spring and autumn migrations
in western Wyoming, 1998–2000.
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Although mule deer in
the GRB migrated long dis-
tances, their rate of move-
ment (3.3 km/day) was
substantially slower than
travel rates reported in
Idaho, where mule deer
migrations were charac-
terized by rapid move-
ments of 5–20 km/day
with periodic breaks in
between (Thomas and
Irby 1990). Seasonal mi-
grations of mule deer in
the GRB took as long as 90
days to complete and re-
flect the importance of
transition ranges to this
mule deer herd. Transition
ranges provide deer with
better foraging opportuni-
ties than those often avail-
able on winter ranges, allowing them to recover
body condition earlier in the spring and maintain
body condition later in the autumn,before entering
winter (Short 1981). In the absence of high-quality
forage on winter range, the most appropriate mi-
gratory behavior for deer is to remain on higher-el-
evation ranges where vegetation typically is of bet-
ter quality (Garrott et al. 1987). Because fetal
biomass increases rapidly after mid-gestation and
birth mass is an important predictor of fawn sur-
vival, ample nutrition during the final third of ges-
tation is a significant factor in deer productivity
(Verme and Ullrey 1984). Additionally, small im-
provements in body condition during late autumn
or early winter may substantially reduce overwinter
mortality (Hobbs 1989). Effective transition ranges
alleviate pressure on winter ranges by minimizing
the amount of time deer must spend there. Ra-
diomarked deer typically occupied these ranges for
4–5 months during the year (i.e., April, May, early
June, November, and December).

The 116–258-km seasonal migrations of prong-
horn to and from the GRB were the longest recorded
for this species. Movement patterns were similar to
those suggested by Harper (1985) and Segerstrom
(1997), who first indicated pronghorn from GTNP
migrate through the GVRD and into the GRB. Move-
ment data were consistent with patterns document-
ed by Hoskinson and Tester (1980), who found the
timing of spring pronghorn migrations in Idaho were

dependent upon snow conditions while the autumn
migrations were not. Many (90%) radiomarked
pronghorn left GTNP and the GVRD in the autumn
prior to snow accumulation. During the spring,how-
ever, pronghorn appeared to follow the snowline
north,moving as quickly as snow conditions allowed.
Consistent with some pronghorn populations
(Kitchen 1974, Bruns 1977, Ryder and Irwin 1987,
Byers 1997), shifts in group size and composition
were common throughout the year, particularly on
winter ranges (Sawyer and Lindzey 2000b). It was
not uncommon to find collared animals together 1
week and in separate herds the next week.

Management implications
Summer, transition, and winter ranges are equally

important components of mule deer and prong-
horn ranges in western Wyoming. The relative
importance of each likely will change annually, but
loss or degradation of one will not be compensated
for by the others. Managers should recognize the
importance of all seasonal ranges for maintaining
healthy and productive mule deer (Short 1981,
Clements and Young 1997) and pronghorn popula-
tions. Currently, summer ranges appear most
secure because of their large size and relatively pro-
tected status within United States Forest Service
(USFS) and National Park Service (NPS) lands. The
mid- and low-elevation transition and winter
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Pronghorn migration in western Wyoming.  Photo by Mark Gocke of the Wyoming Game and
Fish Department.
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ranges, however, occur on BLM or privately owned
lands that have much more potential for direct
habitat losses (e.g., subdivisions and energy devel-
opment) and indirect habitat losses resulting from
increased levels of human disturbance.

Fences, road networks, and increased human dis-
turbance associated with energy and housing
developments also can influence the effectiveness
of mule deer and pronghorn migration routes.
Migratory bottlenecks are those areas along migra-
tion routes where topography, vegetation, develop-
ment, or other landscape features restrict animal
movements to narrow or limited regions.

Bottlenecks create management concerns because
the potential to disrupt or threaten established
migratory routes is much greater in these restricted
areas compared to areas where animal movements
are not restricted. We identified a number of bot-
tlenecks along the migration routes of the mule
deer and pronghorn, but the most critical appeared
to be the Trapper’s Point bottleneck, which was
used by both mule deer and pronghorn during
their spring and autumn migrations. Trapper’s Point
was a naturally occurring bottleneck, restricted to
1.6 km in width and length by river and riparian
habitats on either side (Figure 4). Additionally, the
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Figure 4.  Hourly locations and movement patterns of 9 GPS-marked mule deer through the Trapper’s Point bottleneck in western
Wyoming, January–April, 2001.
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bottleneck was bisected by US 191, a highway that
separates large contiguous sagebrush winter ranges
to the south, from transition ranges to the north.
The Trapper’s Point bottleneck consisted of a nar-
row sagebrush ridge that mule deer and pronghorn
use to move between winter and transition ranges
(Figure 4). Housing developments have narrowed
the effective width of the bottleneck to <0.8 km.
The Trapper’s Point bottleneck was used by
approximately half (n = 81) of radiomarked mule
deer and all radiomarked pronghorn. Based on
population estimates provided by the WGFD
(WGFD 2000, Sawyer and Lindzey 2000b, Sawyer
and Lindzey 2001) and proportions of radiocollared
animals in the area,we estimated 2,500–3,500 mule
deer and 1,500–2,000 pronghorn moved through
the bottleneck twice a year during spring and
autumn migrations. These population segments
represented approximately 8–11% of the mule deer
and 3–4% of the pronghorn populations wintering
in the GRB.

Concurrent with our study, the Office of the
Wyoming State Archaeologist unearthed a 6,000-
year-old pronghorn kill site in the core of the
Trapper’s Point bottleneck (Miller et al. 1999).
According to Miller et al. (1999), prehistoric
hunters apparently took advantage of the natural
bottleneck and killed migrating pronghorn with
primitive, stone-tipped weapons. Several behav-
ioral characteristics of pronghorn, including gregar-
iousness and avoidance of perceived obstructions,
favored the communal hunting strategies by pre-
historic groups using various types of corrals and
traps (Arkush 1986, Frison 1991). Interestingly,
stage of development of fetal bones found at the
site indicated the kills occurred in late March or
early April (Miller et al. 1999), corresponding with
the timing of spring pronghorn movements we
observed during our study.

Migration is an adaptive behavioral strategy that
allows animals to avoid resource shortages in tem-
perate regions (Baker 1978) and find greater food
sources prior to breeding (Sinclair 1983).
Migrations between summer and winter ranges
generally follow traditional routes that are learned
and passed on from mother to young (McCullough
1985). Archaeological evidence suggests migration
routes in western Wyoming have been used for
thousands of years (Miller et al. 1999), providing
access to a variety of seasonal ranges across large
areas and rugged terrain. Without migratory routes,
many of the seasonal ranges in western Wyoming

would be inaccessible to mule deer and pronghorn,
and it is unlikely current populations could be
maintained. Thus, identification and protection of
migration routes should be considered an integral
part of mule deer and pronghorn management.
Across entire migration routes, special attention
should be paid to migration bottlenecks because
small changes in land use or habitat alterations
could potentially sever established migration
routes. Management of migration bottlenecks
should be a top priority for land and wildlife agen-
cies to ensure land-use decisions facilitate contin-
ued wildlife movements.

Acknowledgments. This project was funded by
Ultra Petroleum, the Wyoming Game and Fish
Department, the Bureau of Land Management, and
Questar Exploration and Production Company. We
thank the Wyoming Cooperative Fish and Wildlife
Research Unit and Grand Teton National Park for
field assistance and logistical support. B. Smith, S.
Anderson,D.Wachob,and T.Segerstrom were instru-
mental in project development.

LLiitteerraattuurree  cciitteedd
ALLEN, J.A. 1995. Seasonal distribution and winter habitat use of

female mule deer in the Copper Mountain Region,Wyoming.
Thesis, University of Wyoming, Laramie, USA.

ARKUSH, B. S. 1986. Aboriginal exploitation of pronghorn in the
Great Basin. Journal of Ethnobiology 6:239–255.

BAKER,R.R. 1978. The evolutionary ecology of animal migration.
Holmes and Meier, New York, New York, USA.

BROWN, C. G. 1992. Movement and migration patterns of mule
deer in southeastern Idaho. Journal of Wildlife Management
56:246–253.

BRUNS, E. H. 1977. Winter behavior of pronghorns in relation to
habitat. Journal of Wildlife Management 41:560–571.

BUREAU OF LAND MANAGEMENT. 1999. Southwest Wyoming
resource evaluation report and recommendations. Wyoming
State Office, USDI/BLM/WY/PL-99/002+1310, Cheyenne,
USA.

BUREAU OF LAND MANAGEMENT. 2000. Record of decision: environ-
mental impact statement for the Pinedale Anticline natural
gas field exploration and development project prepared for
Pinedale Field Office,Wyoming, USA.

BYERS, J.A. 1997. American pronghorn. University of Chicago
Press, Chicago, Illinois, USA.

CLEMENTS, C. D., AND J. A. YOUNG. 1997. A viewpoint: rangeland
health and mule deer habitat. Journal of Range Management
50:129–138.

EBERHARDT, L. E., E. E. HANSON,AND L. L. CADWELL. 1984. Movement
and activity patterns of mule deer in the sagebrush-steppe
region. Journal of Mammalogy 65:404–409.

FRISON, G. C. 1991. Prehistoric hunters of the high plains.
Second edition. Academic Press, San Diego, California, USA.

GARROTT, R.A., G. C.WHITE, R. M. BARTMANN, L. H. CARPENTER,AND A.

1272 Wildlife Society Bulletin 2005, 33(4):1266–1273

Sawyer et al (Gene).qxp  3/7/2006  3:53 AM  Page 1272



Mule deer and pronghorn migration • Sawyer et al. 1273

W. ALLDREDGE. 1987. Movements of female mule deer in
northwest Colorado. Journal of Wildlife Management 51:
634–643.

GILLIN, C. M.,AND F. G. LINDZEY. 1986. Meeteetse mule deer study.
Progress Report. Wyoming Cooperative Fish and Wildlife
Research Unit, Laramie, USA.

HARPER, H.A. 1985. A review and synthesis of existing informa-
tion on the history, migration routes, and wintering areas of
pronghorn that summer in Grand Teton National Park. Grand
Teton National Park, Moose,Wyoming, USA.

HOBBS, N.T. 1989. Linking energy balance to survival in mule
deer: development and test of a simulation model. Wildlife
Monograph 101.

HOSKINSON, R. L., AND J. R. TESTER. 1980. Migration behavior of
pronghorn in southeastern Idaho. Journal of Wildlife
Management 44:132–144.

KITCHEN, D.W. 1974. Social behavior and ecology of the prong-
horn. Wildlife Monograph 38.

MACKIE, R. J., D. F. PAC, K. L. HAMLIN,AND G. L. DUSEK. 1998. Ecology
and management of mule deer and white-tailed deer in
Montana. Montana Fish Wildlife and Parks, Bozeman, USA.

MCCULLOUGH, D. R. 1985. Long range movements of large ter-
restrial animals. Contributions in Marine Science
Supplement 27:444--465.

MERRILL, E. H., T. P. HEMKER, K. P. WOODRUFF, AND L. KUCK. 1994.
Impacts of mining facilities on fall migration of mule deer.
Wildlife Society Bulletin 22:68–73.

MILLER, M. E., P. H. SANDERS, AND J. E. FRANCIS, editors. 1999. The
Trapper’s Point Site (48SU1006): early archaic adaptations in
the upper Green River Basin, Wyoming. Office of the State
Archaeologist, University of Wyoming, Laramie, USA.

NICHOLSON, M. C., R.T. BOWYER,AND J. G. KIE. 1997. Habitat selec-
tion and survival of mule deer: tradeoffs associated with
migration. Journal of Mammalogy 78:483–504.

PORTER, M. A. 1999. Spatial relationships between sympatric
mule deer and elk in south-central Wyoming. Thesis,
University of Wyoming, Laramie, USA.

RYDER,T. J.,AND L. L. IRWIN. 1987. Winter habitat relationships of
pronghorns in southcentral Wyoming. Journal of Wildlife
Management 51:79–85.

SAWYER, H., AND F. LINDZEY. 2000a. Ecology of sympatric mule
deer and white-tailed deer in riparian communities of south-
east Wyoming. Wyoming Cooperative Fish and Wildlife
Research Unit, University of Wyoming, Laramie, USA.

SAWYER, H., AND F. LINDZEY. 2000b. The Jackson Hole pronghorn
study. Wyoming Cooperative Fish and Wildlife Research Unit,
University of Wyoming, Laramie, USA.

SAWYER, H., AND F. LINDZEY. 2001. The Sublette mule deer study.
Wyoming Cooperative Fish and Wildlife Research Unit,
University of Wyoming, Laramie, USA.

SEGERSTROM,T. B. 1997. The history and status of pronghorn that
summer in Jackson Hole and the upper Gros Ventre River
Drainage. Great Plains Wildlife Institute, Jackson, Wyoming,
USA.

SHORT, H. L. 1981. Nutrition and metabolism. Pages 99–127 in
O. C. Wallmo, editor. Mule and black-tailed deer of North
America. University of Nebraska Press, Lincoln, USA.

SINCLAIR,A. R. E. 1983. The function of distance movements in
vertebrates. Pages 240–263 in I. R. Swingland and P. J.
Greenwood, editors. The ecology of animal movement.
Oxford University Press, New York, New York, USA.

TAYLOR, D. T., AND S. LIESKE. 2002. Second home growth in
Wyoming, 1990–2000. Wyoming Open Spaces Research

Group. University of Wyoming, Laramie, USA.
THOMAS,T.,AND L. IRBY. 1990. Habitat use and movement patterns

by migrating mule deer in southeastern Idaho. Northwest
Science 64:19–27.

VERME, L. J., AND D. E. ULLREY. 1984. Physiology and nutrition.
Pages 91–118 in L. K. Halls, editor. White-tailed deer: ecology
and management. Stackpole Books, Harrisburg,
Pennsylvania, USA.

WYOMING GAME AND FISH DEPARTMENT. 2000. Annual big game
herd unit report. Jackson/Pinedale Region. Wyoming Game
and Fish Department, Cheyenne, USA.

Hall Sawyer (photo)
is a research biolo-
gist and project
manager with West-
ern Ecosystems
Technology (WEST),
Inc.  He received
his B.S. from Col-
orado State Univer-
sity and an M.S.
from the University
of Wyoming.  His
primary research in-
terests include un-
gulate ecology and
impact assessment.
Prior to his work
with WEST, he was
a research scientist
with the Wyoming
Cooperative Fish
and Wildlife Re-
search Unit and a
biologist with the Colorado Division of Wildlife.  His current
projects include evaluating impacts of oil and gas development
on mule deer populations in western and southern Wyoming.
Fred Lindzey recently retired after serving 20 years as the assis-
tant leader of the Wyoming Cooperative Fish and Wildlife Re-
search Unit at the University of Wyoming.  He earned a B.S.
from Texas A&M University, an M.S. from Utah State Universi-
ty, and a Ph.D. from Oregon State University.  His primary re-
search interests have focused on large-carnivore and ungulate
ecology.  Fred was an associate professor at Utah State Univer-
sity and assistant leader of the Utah Cooperative Wildlife Re-
search Unit before coming to Wyoming in 1984.  Doug
McWhirter has been a wildlife biologist with the Wyoming
Game and Fish Department since 1991.  He received a B.S.
from Wichita State University and an M.S. from the University
of Wyoming.  Identifying and conserving migratory routes of
large ungulates continues to be a professional interest; howev-
er, his current focus is managing large ungulates and predators
on the eastern edge of the Greater Yellowstone Ecosystem.

Associate editor: Krausman

Sawyer et al (Gene).qxp  3/7/2006  3:53 AM  Page 1273


